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Data Fusion in Dengue Models for Brazil
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Data Fusion in Dengue Models for Brazil

Satellite Imagery

Vegetatlon

oo oy

4 satellites (Landsat 5, 7, 8 &
Sentinel 2)

4 indices (vegetation, water
contentin leaves & bodies,
burn)

5,570 municipalities across a
/-year period, per week

Los Alamos National Laboratory

Weather Stations

* Global Surface
Summary of the Day

e Daily temperature &
precipitation

* 613 weather stations
covering 8.5 million
km?
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e |dentified factors
correlated with dengue
cases

200 variables — rural
population, inadequate
sewage, poverty,
garbage collection
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* Google Health Trends
e Daily time series at various

spatial resolutions

e Keywords associated with

dengue such as
- Dengue
- Dengue sinfomas
- Aedes
- Mosquito
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Now-casting Models

Average Model

= STL: Multiplicative and
additive seasonal trend
decomposition

= SARIMA: Seasonal
autoregressive integrated Bos v

0.75

moving average
= SARIMAX-PLS: SARIMA with
variables transformed
through partial least IS;SSS
squares AEEEEEEEREEENEREEEENERERRE
= SARIMA-PCA: SARIMA with g B )

variables fransformed

fhrough principal Four Models were developed for each unit of space
component analysis (PCA)
- Kempfert et al., Time Series Methods and Ensemble Models to Nowcast Dengue at the State Level in Brazil. Arxiv 2020.
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Heterogeneity of Data Streams Utility
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Additional Analysis and Project Directions

= Currently further exploration of dengue outbreak dynamics and
predictive variables is helping to build predictive models at finer spatial
scales.

" Also building integrated climate, mosquito and disease models.

A Outbreak Intensity
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- Castro et al., Using heterogeneous data to identify signatures of dengue outbreaks at fine spatio-temporal scales across Brazil. PLOS 2021.
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